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[57] ABSTRACT 

A parallel computer network wherein an arbitration circuit 
for performing arbitrating operation over a plurality of 
processing requests at the same time at high speed is 
provided in a crossbar network control circuit to thereby 
prevent the processing requests not selected from being kept 
awaited for a long time. The arbitration circuit includes a 
priority bit change circuit which has a plurality of adders for 
adding a preset value to the priority information of the each 
awaited processing request and also has a plurality of 
comparators for detecting the requests being awaited. 

8 Claims, 3 Drawing Sheets 
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ARBITRATION CIRCUIT CAPABLE OF 
CHANGING THE PRIORITY AND ARRIVAL 
TIME OF NONSELECTED REQUESTS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The application relates to US. patent ‘application Ser. No. 
07/916,630 ?led on Jul. 22, 1992 entitled “PARTIAL 
BROADCAST METHOD IN PARALLEL COMPUTER 
AND A PARALLEL COMPUTER SUITABLE THERE 
FOR”, by Yasuhiro OGATA, et a1 and assigned to Hitachi, 
Ltd., and Hitachi VLSI Engineering Corporation. 

BACKGROUND OF THE INVENTION 

The present invention relates to a data processor system 
and more particularly, to an arbitration circuit which is 
suitably used when a plurality of requesters demand one 
object at the same time. 

This type of arbitration circuit has conventionally 
employed a ?xed priority system or an arrival order system. 
Another similar system is disclosed in JP-A—3-152657. 
The above patent application is directed to a multi 

processor memory request control system which comprises 
a plurality of processors provided as spaced by di?‘erent 
distances from a memory shared by the plurality of proces 
sors, and wherein the respective processors can have a 
constant access time to the memory regardless of the dis 
tances from the memory. 

In this technique, a selection circuit incorporating the 
above arbitration circuit sequentially selects the memory 
requests of the processors on an alternative basis in the 
ascending order of distance of the processors from the 
memory to obtain the eventual memory request. When the 
selection circuit uses an arbitration system for selecting the 
memory requests merely in the arrival order, the memory 
request of the processor farther located from the memory is 
more often alternatively selected than the memory request of 
the processor less farther located, which results in that the 
processor located closer to the memory can make access to 
the memory more quickly without being awaited. In addi 
tion, the memory request of the processor located farther 
from the memory can arrive at the memory only after a 
longer time. As a result, when the above two factors are 
considered, the processor farther located from the memory 
will have a much longer access time. 

In the above technique, priority information for control 
ling the selection order in the selection circuit is attached to 
the memory request and further the arbitration is carried out 
in the following manner. 

(1) The arbitration circuit compares the non-selection 
memory request (which is being awaited because the buffer 
of a next-stage selection circuit is full) already arrived at the 
selection circuit with a memory request newly arrived 
thereat with respect to the priority information of the 
requests, and according to the magnitude of the priority 
information, selects and determines one of the memory 
requests to be next selected regardless of their arrival time. 

(2) The priority information of the memory request is 
added by a predetermined value to increase the priority each 
time the memory request is selected at the selection circuit. 

(3) The priority information of the memory request not 
selected through the arbitration is also added by a predeter 
mined value to increase the priority for the next arbitration. 
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2 
In this system, thus, the memory request of the processor 

farther located from the memory may have a higher priority 
as the memory request comes closer to the memory through 
the above operation (2) and may be selected faster than the 
memory request of the processor located closer to the 
memory through the operation (1). Further, even when a 
series of the memory requests are issued from the processors 
farther located to the memory, since the memory request of 
the processor located closer thereto is increased in its 
priority through the operation (3) each time the request fails 
to be selected, whereby the memory request can be selected 
relatively soon. In this way, the aforementioned system 
enables the access times of the respective processors to the 
memory to be made substantially constant regardless of the 
distances of the processors to the memory. 

The arbitration method above, however, is defective in 
that the memory requests of two of the plurality of proces 
sors are sequentially selected on alternative basis, which 
undesirably requires the increase of the number of selection 
parts in proportion to the number of such processors, and 
further in that the selection parts are connected in series, 
which undesirably requires a long processing time resulting 
from the necessity of the arbitration of all the processors. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a data 
processor system which comprises an arbitration circuit for 
suitably perfomiing an arbitrating operation at high speed 
over a plurality of processing requests received from a 
plurality of processors located at an equal distance from a 
memory, thus preventing a request needing immediate pro 
cessing from being awaited for a long time. 

In order to achieve the above object, an arbitration circuit 
includes a holding device adding a request signal priority 
information for judging whether a result indicates a selection 
state or not in response to comparison the request signal 
priority information of a request signal with that of another 
request signal to the request signal when arbitrating in the 
arbitration circuit, for holding arrival order information 
indicative of the order of arriving the request signal at the 
arbitration circuit at every request signal; a selection device 
selecting a request signal having the highest-priority request 
signal among other request signals which are not selected 
yet in arbitrating, in the case that the request signal having 
the same priority information is present in plural, comparing 
each of the arrival order information held in the holding 
device to thereby select one of the highest-priority request 
signals arrived at ?rst; and modifying device for modifying 
the priority information of a request signal which is not 
selected in spite of having that the arrival order is earlier 
than the selected request signal from a result of the arbitra 
tion to a higher priority in the following arbitration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an arrangement of a parallel computer in 
accordance with an embodiment of the present invention; 

FIG. 2 is a format of a message used in the embodiment 
of the present invention; 

FIG. 3 is an arrangement of a path indication circuit in 
FIG. 1; 

FIG. 4 is a table showing an arbitration result based upon 
an arrival order. 

FIGS. 5 and 6 are tables showing arbitration results based 
upon the arbitration circuit embodiments of the present 
invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will be described with reference to 
the accompanying drawings showing an embodiment of the 
present invention. In the present speci?cation, explanation 
will be made in conjunction with a network arbitration 
circuit for a parallel computer which performs high speed 
data transfer between a plurality of processors. 

FIG. 1 shows a general arrangement of a parallel com 
puter, in which reference symbols 100a to 100i denote 
processors (which will be sometimes referred to merely as 
the His, hereinafter) and symbol 101XB denotes a crossbar 
network. In the illustrated example, the crossbar network 
101XB includes 3 crossbar networks 101XB-X0, 101XB 
X1 and 101XB-X2 arranged in an X direction and 3 crossbar 
networks 101XB-Y0, 101XB-Y1 and 101XB-Y2 arranged 
in a Y direction. The number of such crossbar networks, 
however, is given as an example and thus is not limited to 
the speci?c value. Accordingly, even when the crossbar 
network 101XB is arranged in a three dimensional form or 
in a multi-stage form, it will be easily realized. Since the 
crossbar network 101XB has 3 input and output ports 
respectively, each of the crossbar networks 101XB-X0, 
101XB-X1 and 101XB-X2 is made up of 3 switches 102a to 
1020 and 3 crossbar network control circuits 103a to 1030. 
Further, each of the crossbar network control circuits 103a 
to 103c is made up of a path indication circuit 104 and an 
arbitration circuit 105. The path indication circuit 104 func 
tions to determine the output destination of a received 
message. For example, the path indication circuit 104 of the 
crossbar network control circuit 103c judges through the 
switch 102C whether or not the received message is output 
to the processor 100a (PE02). If crossbar network control 
circuit 103C determines that the received message is to be 
output to the processor 1000, then the circuit informs the 
arbitration circuit 105 of a transmission request. The arbi— 
tration circuit 105 mediates or arbitrates between the mes 
sages received from three associated processors PBS and in 
the illustrated example, the arbitration is determined accord 
ing to priority bits attached to the messages. When the 
priority bits are the same, the ?rst arrived message becomes 
preferential; while when the messages with the same priority 
bit arrive at the same time, the arbitration is determined 
according to a predetermined ?xed priority. 
Shown in FIG. 2 is a message format which includes a 

transmission PE number, a reception PE number, and a CTL 
bit including a predetermined priority bit. 

FIG. 3 shows an arrangement of the arbitration circuit 105 
which receives the priority bit in the message and a trans 
mission indication signal for the message generated by the 
path indication circuit 104. The arbitration circuit 105 
includes a relative time generation circuit 300 for generating 
arrival times, registers 301a to 301C for holding the arrival 
times, maximum calculation circuit 302 for calculating 
maximum values of the arrival times and priority bits, 
coincidence check circuits 303a to 3030 for detecting coin 
cidences between the maximums and associated arrival time 
and priority bit, a priority encoder 304, and a register 304 for 
holding the number of the selected message. Also included 
in the arbitration circuit 105 is a priority bit change circuit 
311 which changes the priority bits of the waiting messages. 
More speci?cally, the priority bit change circuit 311 further 
has adders 306a to 306C for incrementing the priority bit by 
+1, registers 307a to 3070 for holding their priority bits 
therein, selection circuits 308a to 308a for selecting either 
one of the priority bit incremented by +1 and the priority bit 
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4 
in the message, comparators 309a to 309C for comparing the 
arrival time of the selected message with the other arrival 
times of the other messages to check whether or not the 
associated message is to be awaited, and a selection circuit 
310 for selecting one of the anival times corresponding to 
the selected message. 

Explanation will next be made in connection with an 
example where, in the parallel computer shown in FIG. 1, it 
is desired to transfer a data from the processor 100a (PE00) 
to the processor 100i (PE22). It is assumed in this example 
that the message is sent in the X direction and then in the Y 
direction. When it becomes necessary to transfer the data 
from the processor 100a (PE00) to the processor 100i 
(PE22) during execution of a program, the processor 100a 
(PE00) generates a message and transmits it to the crossbar 
network 101XB-X0. At this time, the processor 100a (PE00) 
as a message sender adds a priority bit in the message. In 
other words, the priority bit is previously attached to the 
message to be transferred in order that the message required 
to be quickly transferred should be preferential. For 
example, when a failure takes place and thus it becomes 
necessary to inform all the processors 100a to 100i quickly 
of the failure, the selection possibility of the arbitration 
circuit 105 can be made high by previously making high the 
priority. In the crossbar network 101XB-X0, the path indi 
cation circuit 104 determines the transfer route of the 
message on the basis of the reception PE number and CTL 
bit in the message. More speci?cally, the path indication 
circuit 104 of each of the crossbar network control circuits 
103a to 1030 judges whether the associated message is to be 
output from associated one of the switches 102a, 102k and 
102s. When determining to output the message from the 
switch 102a, 1021) or 102e, the associated path indication 
circuit 104 sends the transmission indication signal and 
priority bit to the associated arbitration circuit 105. The 
arbitration circuit 105 receives at its inputs X0, X1 and X2 
the transmission indication signals and priority bits of the 
messages from the processors 100a (PE00), 100b (PE01) 
and 1000 (PE02), respectively. The arbitration circuit 105 
determines, on the basis of the transmission indication 
signals and priority bits from the path indication circuit 104, 
the priority of the message transmission; changes the 
switches 102a, 1021; and 1020 connected to outputs of the 
crossbar network 101XB-X0; and sends the message to the 
processor (PE) as its receiver. In this case, more speci?cally, 
the message issued from the processor 100a (PE00) is 
judged by the path indication circuit 104 of the crossbar 
network control circuit 103a to be a message to be output 
from the switch 102e, subjected at the arbitration circuit 105 
to a message arbitration, and then sent to the processor 1000 
(PE02) from the switch 1020. 

Next, explanation will be made as to how the arbitration 
circuit 105 of FIG. 3, when receiving a plurality of mes 
sages, arbitrates therebetween. More in detail, when mes 
sages are input to each of the crossbar network control 
circuits 103a to 1030 from the 3 processors and the each path 
indication circuit 104 judges that the messages should be 
output from their own switches 102a, 10% and 1020; the 
path indication circuit 104 sends the transmission indication 
signal and priority bit to the associated arbitration circuit 
105. In the arbitration circuit 105, the transmission indica 
tion signal causes arrival times of the messages to be set in 
the register 301a, 301b and 3016 so that the priority bits 
attached to the messages are set in the registers 307a, 307b 
and 3070 of the priority bit change circuit 311 respectively. 
And combinations of the priority bits as upper digits and bits 
indicative of the arrival times as lower digits are applied to 
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the maximum value calculation circuit 302 which in turn 
?nds a maximum value thereof (, assuming here that the 
higher priority bit and the higher arrival time are preferen 
tial). More speci?cally, the combination having the higher 
priority bit is ?rst selected. When the priority bits are the 
same, the combination having the higher arrival time is 
selected. And the coincidence detection circuits 303a, 303b 
and 3030 respectively detect a coincidence between the 
found maximum value and the priority bit and arrival time 
of each message. That is, one of the messages having the 
maximum priority bit and arrival time is calculated. Further, 
when ones of the messages have the maximum value, the 
priority encoder 304 encodes it to determine one of the 
messages to be output to the switch 102a, 1021; or 1030, and 
then sets the number of the determined message in the 
register 305. The priority bit change circuit 311 changes the 
priority bits of the remaining messages not selected for 
arbitration. In the illustrated example, the priority bits of the 
messages once awaited are incremented at the adders 306a, 
306b and 3060, for example, by +1. The arrival time of the 
message selected through the arbitration is selected at the 
selection circuit 310 according to the value of the register 
305. And the comparators 309a, 3091) and 3090 compare the 
received value of the register 305 with the respective arrival 
times. When the arrival time of each message is larger than 
the arrival time of the selected message, this means that the 
non-selected message is awaited. With regard to the message 
not selected because it is lower in priority than the other 
messages, the associated selection circuit 3080, 30817 or 
3080 selects the result of the associated adder 306a, 306b or 
3060. The associated adder 306a, 306b or 3060 adds the 
?rst-set priority bit by +1 and the result of one of the adders 
306a, 3060 and 3060 added by +1 is set in associated one of 
the registers 307a, 307k and 3070. This set value becomes 
the priority bit when priority is next compared, so that the 
associated message can be selected faster because the pri 
ority bit is incremented by +1. The priority bits changed in 
the arbitration circuit are used only for the purpose of 
arbitration and thus the original priority bit attached in the 
message is transmitted as it is without being changed. 

Meanwhile, for the purpose of sending the message 
received from the crossbar network 101XB-X0 to the pro 
cessor 100i (PE22) as its receiver, the processor 1000 (PE02) 
transmits the received message to the crossbar network 
101XB-Y2. And like the crossbar network 101XB-X0, the 
crossbar network 101XB-Y2 determines at its crossbar 
network control circuit its transmission destination and 
sends the message received from the processor 1000 (PE02) 
to the processor 1001' (PE22). 
The exemplary operation of the arbitration circuit 105 will 

be explained in connection with the case where messages are 
transmitted from 4 processors PEO, PEl, PE2 and PE3 to a 
processor PEn, by referring to FIGS. 4 to 6. FIG. 4 shows an 
arbitration result based on arrival order. When the messages 
have the same arrival time, the message having the higher 
priority bit is selected. When the messages have the same 
priority bit, the message selection is carried out on a ?xed 
priority basis. FIG. 5 shows an arbitration method used in 
the present embodiment, that is, shows an arbitration result 
when the message is awaited but not changed in its priority 
bit. FIG. 6 shows an arbitration method used in the present 
embodiment, that is, shows an arbitration result when the 
priority bit of the message awaited is incremented by +1. In 
either case, arbitration is carried out 4 times and the selected 
message is enclosed by a bold-line rectangle. It is assumed 
that the processor PE3 issues a transmission request at the 
time of the second arbitration. In FIG. 4, the messages 
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6 
received from the processors PE1, PEO, PE2 and PE3 are 
selected in this order. In the case where the arrival order is 
preferential, even the message having a higher priority bit 
will be awaited if the message reaches later than the message 
having a lower priority bit. This means that, even when the 
message is required to be transmitted as soon as possible in 
case of emergency, the message have to be awaited. In the 
case of FIG. 5, the messages received from the processors 
PEO, PE3, PE2 and PEI are selected in this order. In this 
case, since the awaited messages are not changed in their 
priority bit, the arbitration is carried out based on the 
initially set values. More speci?cally, even when the arrival 
time of the message is received later than the other mes 
sages, for example, like the message from the processor 
PE3, this message is ?rst selected because of its higher 
priority bit. For this reason, when the previously~set priority 
bit of the message is low, the message may be awaited for 
a long time even when the message reaches faster than the 
other messages. In the case of FIG. 6, meanwhile, the 
messages issued from the processors PEO, PE2, PEI and 
PE3 are selected in this order. In the second arbitration, the 
priority bits of the processors PEl and PE2 awaited in the 
?rst arbitration are incremented by +1 respectively, which 
results in that the processor PE2 is ?rst selected. Even in the 
third arbitration, since the priority bit of the processor PEI 
is incremented by +1, the processor PE1 is selected. And in 
the fourth arbitration, the processor PE3 later received is 
selected. In other words, since the priority bit of each 
message is incremented each time the message is awaited, 
even when the initially-set priority bit of the message is low, 
the message will not be awaited so long. 

As has been explained in the foregoing, since comparison 
is carried out at one time with respect to the arrival time and 
priority bit to calculate a maximum value, high speed 
arbitration can be realized. Further, since the priority bit of 
the message awaited is incremented by +1, the awaited 
message can be soon selected in the next arbitration. 

Modi?cations 

(1) When it is desired to replace the change of the priority 
bit by the change of the arrival time of the message in the 
embodiment to increase a selection possibility in the next 
arbitration; this can be realized easily by providing the 
adders 306a, 306b, 3060, registers 307a, 307b, 3070, and 
selection circuits 308a, 308b, 3080 as in the case of the 
change of the priority bit. 

(2) When it is desired to also change the arrival time in the‘ 
embodiment to increase a selection possibility in the next 
arbitration; this can be easily realized by providing the 
adders 306a, 306b, 3060, registers 307a, 307b, 3070, and 
selection circuits 308a, 308b, 3080, in addition to the 
priority bit change circuit, as in the case of the change of the 
priority bit. 

(3) When it is desired to provide the priority bit changed 
in the arbitration circuit as a new priority bit to the message 
in the embodiment to be preferentially handled in the 
next-stage crossbar network; this can be realized by select 
ing the values of the registers 307a, 307b and 3070 of the 
priority bit change circuit 311 on the basis of the value of the 
register 305 and then providing it to the message. 

(4) When it is desired to also change the arrival time to 
increase a selection possibility in the next arbitration in the 
modi?cation (3); this can be easily realized by providing the 
adders 306a, 306b, 3060, registers 307a, 307b, 3070, and 
selection circuits 308a, 308b, 3080, in addition to the 
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priority bit change circuit, as in the case of the change of the 
priority bit. 

(5) When it is desired that, in the embodiment, the 
arbitration is based on arrival order, selection of one of 
messages having the same arrival time is determined by the 
higher priority bit in the messages, selection of one of the 
messages having the same arrival time and the same priority 
bit is determined by a previously-set ?xed priority; this can 
be realized by using the values of the registers 301a, 301b, 
3010 as upper digits and using the values of the registers 
307a, 307b, 307s as lower digits and by applying them to the 
maximum value calculation circuit 302 to ?nd a maximum 
value. 

(6) When it is desired to employ the same arbitration 
method as in the modi?cation (5) and to change the arrival 
times of the awaited messages in the embodiment to increase 
a selection possibility in the next arbitration; this can be 
realized easily by providing the adders 306a, 306b, 3060, 
registers 307a, 307b, 3070, and selection circuits 3080, 
308b, 3080 as in the case of the change of the priority bit. 

(7) When it is desired to also change the arrival time in the 
modi?cation (5) to increase a selection possibility in the next 
arbitration; this can be easily realized by providing the 
adders 306a, 306b, 3060, registers 307a, 307b, 3070, and 
selection circuits 308a, 308b, 3080, in addition to the 
priority bit change circuit, as in the case of the change of the 
priority bit. 

(8) When it is desired to employ the same arbitration 
method as in the modi?cation (5) and to provide the priority 
bit changed in the arbitration circuit as a new priority bit to 
the message in the embodiment to be preferentially handled 
in the next-stage crossbar network; this can be realized by 
selecting the values of the registers 3070, 307b and 3070 of 
the priority bit change circuit 311 on the basis of the value 
of the register 305 and providing it to the message. 

(9) When it is desired to also change the arrival time to 
increase a selection possibility in the next arbitration in the 
modi?cation (8); this can be easily realized by providing the 
adders 306a, 306b, 3060, registers 307a, 307b, 3070, and 
selection circuits 308a, 308b, 308e, in addition to the 
priority bit change circuit, as in the case of the change of the 
priority bit. 

(10) When it is desired to count the number of awaited 
times of each message and to re?ect the counted value on the 
arbitration of the next-stage crossbar network; the awaited 
frequency is transmitted together with its message and 
merged in the upper bit of the maximum value calculation 
circuit in the arbitration circuit for arbitration. The above 
method for counting the awaited message frequency can be 
realized, for example, by providing the comparators 309a, 
309b, 3090 and selection circuit 310 for detection of the 
awaited message, by providing the adders 306a, 306b, 3060 
and registers 307a, 307b, 3076 for counting the number of 
awaited times of each message, by providing selection 
circuits to outputs of the adders 306a, 306b, 3060 to select 
the outputs on the basis of the value of the register 305, and 
then by transmitting the selected value together with the 
associated message. 
What is claimed is: 
1. An arbitration circuit for selecting one of a plurality of 

request signals, comprising: 
an information generation circuit responsive to the arrival 

of each of request signals at said arbitration circuit for 
generating arrival-order-related information for use in 
discrimination of an order of arrival times of the 
request signals; 
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8 
a selection circuit for selecting one of said plurality of 

request signals based on a combination of priority 
which is predetermined for each request signal and said 
arrival order information generated for each request 
signal; 

wherein said selection circuit comprises a circuit which 
selects one of said plurality of request signals on the 
basis of said combinations in such a manner that when 
a total number of request signals which has a highest 
priority among the request signals is one, then that one 
request signal of the highest priority is selected and 
when a total number of request signals which has a 
highest priority among the request signals is plural, one 
of plural highest priority request signals which arrived 
at said arbitration circuit earliest is selected; and 

wherein said arbitration circuit further comprises an order 
change circuit responsive to selection of one of the 
request signals by said selection circuit for changing an 
arrival-order-related information generated for at least 
another one of the request signals which has not been 
selected by said selection circuit to one indicative of an 
earlier arrival order for use in later arbitration by said 
arbitration circuit, wherein said another request signal 
is one which is earlier in the arrival order than said 
selected request. 

2. An arbitration circuit as set forth in claim 1, wherein 
said arrival-order-related information generated for each 
request signal is information indicative of a timing of arrival 
of said each request signal at said arbitration circuit. 

3. An arbitration circuit for selecting one of a plurality of 
request signals, comprising: 

an information generation circuit responsive to the arrival 
of each of request signals at said arbitration circuit, for 
generating arrival-order-related information for use in 
discrimination of an order of arrival times of the 
request signals; 

a selection circuit for selecting one of said plurality of 
request signals based on a combination of priority 
which is predetermined for each request signal and said 
arrival order information generated for each request 
signal; 

wherein said selection circuit comprises a circuit which 
selects one of said plurality of request signals on the 
basis of said combinations in such a manner that when 
a total number of request signals which has a highest 
priority among the request signals is one, then that one 
request signal of the highest priority is selected and 
when a total number of request signals which has a 
highest priority among the request signals is plural, one 
of plural highest priority request signals which arrived 
at said arbitration circuit earliest is selected; and 

wherein said arbitration circuit, further comprises a 
change circuit responsive to selection of one of request 
signals by said selection circuit for changing a priority 
and arrival order information of at least another of the 
request signals which has not been selected to a higher 
priority and to arrival-order-related information indica 
tive of an earlier arrival order for use in later arbitration 
by said arbitration circuit, wherein said another request 
signal is one which is earlier than the one selected 
request signal in the arrival order. 

4. An arbitration circuit as set forth in claim 3, wherein 
said arbitration circuit further comprises an output circuit 
responsive to selection of said another request signal at later 
arbitration by said arbitration circuit, for outputting said 
another request together with the priority information 
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indicative of the old priority predetermined for the another 7. A data processor system comprising: 
request signal before changing of the priority by said change (a) a plurality of processors; 
circuit. 

5. A data processor system comprising: 

(a) a plurality of processors; 
(b) a switching network for mutually interconnecting said 

plurality of processors therethrough, 
(0) wherein each of said processors has means for trans 

(b) a switching network for mutually interconnecting said 
plurality of processors therethrough, 

(c) wherein each of said processors has means for trans 
mitting a message to said switching network together 
with priority information indicative of priority of the 
message; 

(d) wherein said switching network has; 
mittin a messa e to ' i hin n twork to ether 10 . . . . 

with pgriority infgormatizlriiiirvdliizitiveg 0; priority if the (d1) ‘Ian-Summon paths for transmltting the?ithrough a 
plurality of messages sent from said plurality of pro 

mcssage; cessors to respectively designated processors, and 
((1) wherein said switching network has; (d2) a plurality of arbitration circuits provided at diiferent 
(d1) transmission paths for transmitting therethrough a 15 parts of said transmission paths for receiving the plu~ 

plurality of messages sent from Said plurality of pro- rality of messages from the different transmission paths 
cessors to respectively designated processors, and and for Selecting ohe of the Plurallty of messages to be 

. . . . . . . output to the associated paths, 
(d2) a plurality of arbitration circuits provided at different _ _ _ , _ _ _ 

pans of Said transmission paths for receiving the p1u_ (e)hwhere1n each of said plurality of arbitration circuits 
rality of messages from the different transmission paths 20 as’ , _ _ _ _ _ _ 

and for selecting one of the plurality of messages to be (61) an mformanon gimerauon clrcmt reSP9ns1ve tqamval 
. of each of a plurality of messages arriving at said each 

output to the assoclated paths’ arbitration circuit, for generating arrival~order-related 
(e) wherein each of said plurality of arbitration circuits information for use in discrimination of an order of 

has; 25 arrival times of the messages, and 
(e1) an information generation circuit responsive to arrival (e1) 3 selection Circuit for Selecting one of said plurality 

of each of a plurality of messages arriving at said each 9f messages on the basis of a combination of pi‘ioiiiy 
arbitration circuit, for generating arrival-order-related mfPrmauon attached t_° each of the messages and Said 
information for use in discrimination of an order of amVal'mdeHdated mformauon generated for Said 

. . , each message; 
arrival times of the messages, and 30 , _ _ _ _ _ _ _ , 

. . . . . _ wherein said selection circuit comprises a circuit WhlCh 

(a2) a Selecnon clrcmt for_selecnng on? of. Said pluflality selects one of said plurality of request signals on the 
of messages on the basis of a Combination of Priority basis of said combinations in such a manner that when 
infonnation attached to each of the messages and said a total number of request signals which has a highest 
arrival-order-related information generated for said priority among the request Signals is one, than that one 
each message; 35 request signal of the highest priority is selected and 

wherein said selection circuit comprises a circuit which when a total number of request signals which has a 
selects one of said plurality of request signals on the highest priority among the request signals is plural, one 
basis of said combinations in such a manner that when of plural highest priority request signals which has 
a total number of request signals which has a highest 40 arrived at said arbitration circuit earliest is selected; and 
Priority among the request signals is one, than that one wherein said data processor system further comprises a 
request signal of the highest Priority is selected and change circuit responsive to selection of one of request 
when a total number of request signals which has a signals by said selection circuit for changing a priority 
highest Priority among the ieqnest signals is Plural, one and arrival order information of at least another of the 
of Phiial highest Priority request signals which has 45 request signals which has not been selected to a higher 
arrived at said arbitration circuit earliest is selected; and pn'ority and to amvahordemelated information ihdica_ 

wherein said data processor system further comprises an tive of an earlier arrival order for use in later arbitration 
order change circuit responsive to selection of one of by said arbitration circuit, wherein said another request 
the request signals by said selection circuit for chang- signal is one which is earlier than the one selected 
ing an anival-order-related information generated for at request signal in the arrival order. 
least another one of the request signals which has not 8. A data processor system as set forth in claim 7, wherein 
been selected by said selection circuit to one indicative said arbitration circuit further comprises an output circuit 
of an earlier arrival order for use in later arbitration by responsive to selection of said another request signal at later 
said arbitration circuit, wherein said another request arbitration by said arbitration circuit, for outputting said 
signal is one which is earlier in the arrival order than 55 another request together with the priority information 
said selected request. 

6. A data processor system as set forth in claim 5, wherein 
indicative of the old priority predetermined for the another 
request signal before changing of the priority by said change 

said arrival-order-related information generated for each circuit. 
request signal is information indicative of a timing of arrival 
of said each request signal at said arbitration circuit. * * * * * 


